Primary adipose-derived stem cells enriched by growth factor treatment improves cell adaptability toward cardiovascular differentiation in a rodent model of acute myocardial infarction.
The heterogeneous cell population in primary adipose-derived adult stem cells (ADAS) and difficulty in keeping their primitive properties have posed certain limitations on using these cells for cell therapy. Therefore, our objective was to generate a population of cells enriched from the adipose stromal-vascular fraction (SVF) with greater differentiation potential than ADAS and to explore the mechanism behind the repair of the injured myocardium in vivo. The distinct population of adipose stromal cells was enriched by immediate treatment of the growth factor cocktail (EGF and PDGF-BB) to the freshly isolated SVF. These cells (ADAS-GFs) had distinct cell morphology from ADAS and in average had a smaller size. They presented co-expression of CD140a (pericytic markers) and CD34 (hematopoietic marker), more obvious mesenchymal (CD13, CD29, CD44, CD90 and CD117) markers, but rare KDR, and were negative for CD45 and CD31. ADAS-GFs not only spontaneously expressed endothelial cell markers and formed capillary-like tubes on Matrigel but also clearly expressed early cardiomyocyte marker genes when embedded in methylcellulose-based medium. In Sprague-Dawley (SD) rats with left anterior descending artery (LAD)-induced myocardial infarction (MI), the ADAS-GFs transplanted group had the left ventricular function significantly improved compared with the ADAS transplanted group or the control group at 12 weeks post transplantation. The immunofluorescence staining revealed that the transplanted ADAS-GFs expressed GATA4, betamyosin heavy chain and troponin T protein but not vWF. More capillaries were also observed around the infarcted zone in the ADAS-GFs transplanted group. These data suggested that ADAS-GFs with a higher proangiogenic potential may restore the cardiac function of infarcted myocardium via the direct cardiomyocyte differentiation as well as angiogenesis recruitment.